Comparison of signals delivered through CD3 and CD2 for T-cell activation: the role of calcium influx and interleukin 1.
In the absence of monocytes, resting T lymphocytes extensively purified from human peripheral blood failed to proliferate when stimulated with a mixture of calcium ionophore, which elevates intracellular calcium levels, and TPA, which activated protein kinase C. A third signal, i.e., the triggering via CD3 or CD2 molecules, was necessary in order to observe proliferation. These highly purified T cells required the presence of monocytes in both CD3 and CD2 systems for their proliferation. Exogenous interleukin 1 clearly substituted for monocytes in CD2- but not in CD3- triggered T-cell proliferation. In contrast, the effect of CD2 and CD3 antibodies on Ca++ influx was apparently not dependent on the presence of monocytes. In the presence or absence of the monocytes, CD3, as well as certain combinations of CD2 monoclonal antibodies including the D66 monoclonal antibody, were able to increase the intracellular calcium concentration as measured by Quin 2 fluorescence. EGTA, a Ca++ chelator, completely inhibited CD2- and CD3- mediated T-cell proliferation, indicating that calcium uptake is necessary during the T-cell proliferation. The addition of TPA abrogated the inhibitory effect of EGTA and completely restored the response of the T cells stimulated by CD3, but not by CD2, monoclonal antibodies. In the CD2 pathway, EGTA-inhibited proliferation of T cells could be completely restored by addition of exogenous interleukin 2 as well as exogenous recombinant interleukin 1. Our results indicate that EGTA inhibits the production of interleukin 1 but has no direct effect on either interleukin 2 production or on Tac antigen expression. In this system, recombinant interleukin 1 alpha demonstrated a more potent ability for restoring the T-cell response than did recombinant interleukin 1 beta. These results suggest that interleukin 1 could act as a potent costimulatory factor in the non-antigen-specific T-cell activation.